Abstract
Introduction
The relationship between poverty reduction and foreign direct investment inflows (FDI) has generated much debate in the recent past because of the need to find a solution to poverty. Even though there is rich theoretical literature on the benefits of FDI on poverty reduction, the benefits that are harnessed through this channel empirically are surrounded with much controversy. A number of studies have been done focusing on the impact of foreign direct investment through the economic growth channel (see, for example, Hsiao and Hsiao, 2006; Dollar et al., 2013; Almfraji et al., 2014) . Although these studies have attempted to establish the nature of the relationship between poverty and FDI, the results are far from being consistent. Even the few studies that have focused on the direct impact of FDI on poverty have brought to the fore nothing but inconclusive results.
Theoretical literature that supports the positive impact of FDI on poverty reduction is well documented, yet evidence from empirical studies still remains inconclusive. Some studies have found FDI to have a positive impact on poverty reduction (see, for example, Jalilian and Weiss, 2002; Zaman et al., 2012; Gohou and Soumare, 2012; Fowowe and Shuaibu, 2014; Shamim et al., 2014) . There are also a few studies that have found FDI to have a negative impact on poverty reduction (Huang et al., 2010; Ali and Nishat, 2010) . Apart from studies that have found a positive or negative impact of FDI on poverty reduction, there are yet other studies that have found FDI to have no significant impact on poverty reduction. Among these studies are, Tsai and Huang (2007) , Gohou and Soumare (2012) and Akinmulegun (2012) .
The results of the studies on the direct impact of FDI on poverty reduction vary depending on the study country/region, the proxy of poverty used, the methodology employed, and the study period under consideration -thereby validating the notion that the FDI-poverty reduction relationship cannot be generalised across all domains. Despite the inconclusive results currently prevailing, the importance of poverty reduction in an economy in general, and in South Africa in particular, cannot be overemphasised. It is, therefore, against this background that this study attempts to examine the impact of FDI on poverty reduction in South Africa from 1980 to 2014.
This study differs fundamentally from the previous studies in that, firstly, it employs the newly developed auto regressive distributed lag (ARDL) approach with its known robustness in small samples (see Odhiambo, 2008) . Secondly, the study focuses on South Africa using time series data. In this regard, it is unlike other studies that have relied on cross sectional data, which is unable to sufficiently capture heterogeneity across countries (see Odhiambo, 2009 ). Thirdly, the study also employs three poverty proxies -Pov1 (household consumption expenditure, Pov2 (infant mortality rate), and Pov3 (life expectancy) -to investigate the nature of the relationship between FDI and poverty reduction in South Africa between 1980 and 2014. South Africa has been selected for this study because it has received little coverage on the direct impact of FDI on poverty (see Fowowe and Shuaibu, 2014) . Moreover, it is among the largest economies in Africa, as measured by GDP, and it receives a fair share of FDI inflows (World Bank, 2016) . After gaining independence in 1994, the South African government implemented policies that supported the integration of the South African economy into the global economy (Government Gazette, 1994; The National Planning Commission, 2011) . The Reconstruction and Development Plan, and subsequent development plans, provided a framework for economic development. The policies the government rolled out aligned to investment can be categorised into two groups. The first of these focused on creating an investment environment conducive to attracting foreign investment. Some of the policies pursued include trade liberalisation, regionalisation, and industrial development. In the second group were policies that directly target FDI, such as exchange rate liberalisation, investment incentives, creation of industrial development zones and special economic zones, and Bilateral Investment Treaties, among other policy initiatives. These reforms were associated with a gradual increase in FDI flows into South Africa, although these were characterised by huge fluctuations (World Bank, 2014) .
The poverty reduction policies the government inherited from 1980 to 1994 were unequal. After independence in 1994, the government made a sea of changes in an effort to restore equality in poverty reduction policies, among other policy initiatives (Government Gazette, 1994; The National Planning Commission, 2011) . Government policies can be categorised into three groups. The first group focuses on the provision of relief to poor households through the social welfare window. The second group comprises policies that focus on economic empowerment of the poor. The programmes the government rolled out focused on increasing participation of the poor in economic activities, thereby providing a long term solution to poverty reduction. The third group comprises of government programmes that focus on the provision of services such as education, health, and housing, among other services. In response to government policies, poverty levels in South Africa decreased, as measured by poverty headcount, from 6.93% in 1993 to 1.96% in 2011 (World Bank, 2014 . Although there was a decrease in poverty at national level, sharp differences in poverty levels at provincial, sex, age, and settlement type were recorded (Statistics South Africa, 2014).
The rest of the paper is set out as follows: Section two reviews related literature. Section three outlines the estimation techniques. The fourth section presents the results and their analysis while the fifth section concludes the study.
Empirical Literature Review
The dynamic impact of FDI on poverty has received wide coverage in the literature, although the results are still inconclusive. The majority of the studies have explored the indirect effect of FDI on poverty, realised through the economic growth channel (see Warr, 2000; Hsiao and Hsiao, 2006; Dollar et al., 2013; Feeny et al., 2014) . Empirical studies on the direct impact of FDI on poverty are still scant, and the results are also inconsistent. There are three findings from the studies that have investigated the direct impact of FDI on poverty. First are empirical studies that have found FDI to have a positive impact on poverty reduction. The majority of the studies employed gross domestic product and/or the Human Development Index as a proxy for poverty or welfare. Some of the studies that have found FDI to reduce poverty include Gohou and Soumare (2012) , Shamim et al. (2014) , Fowowe and Shuaibu (2014) , Ucal (2014) , Israel (2014), and Soumare (2015) .
Although there is overwhelming evidence in support of a positive impact of FDI on poverty reduction, some empirical studies have found a negative or no impact of FDI on poverty reduction. Studies that have found a negative impact of FDI on poverty reduction include Huang et al. (2010) and Ali and Nishat (2010) . The results of these studies reveal that FDI inflows lead to an increase in poverty levels, contrary to theoretical postulations. Some of the studies that have found FDI to have no significant relationship with poverty include Tsai and Huang (2007) , Akinmulegun (2012) , and Gohou and Soumare (2012) . 
Empirical Model Specification and Estimation Methods 3.1 ARDL Approach to Cointegration
The ARDL bound testing approach was selected because of a number of advantages. First, the ARDL approach involves the use of a single reduced form equation, unlike other methods that use a system of equations (see Duasa, 2007) . Second, the ARDL does not require all variables to be integrated of the same order. Variables can be integrated of order [I (1)], order 0 -[I (0)] or fractionally integrated (Pesaran et al. 2001) . It is against this background that the ARDL bounds approach was selected in this study.
Variables
The dependent variables are household consumption expenditure (Pov1), infant mortality rate (Pov2), and life expectancy (Pov3), while the explanatory variables include FDI and other control variables. The control variables included in the study are human capital, price level, trade openness, and infrastructure. Variable description is given in Table 2 . 
Model Specification
Three models are used to investigate the impact of FDI on poverty reduction. Model 1 investigates the impact of FDI on poverty reduction using Pov1 (household consumption expenditure). Model 2 investigates the impact of FDI on poverty reduction using Pov2 (infant mortality rate) as a proxy for poverty reduction, while Model 3 captures the dynamic impact of FDI on poverty reduction using Pov3 (life expectancy) as a poverty reduction proxy. The models are specified in equations 1-3. 
.… (3)
Where 0 Where 1 − 5 and 3 are coefficients, 0 is a constant −1 is lagged error term and is white noise error term.
Data Sources
The study employs time series data from 1980 to 2014 to investigate the direct impact of FDI on poverty reduction. The data was obtained from the World Bank development indicators. Data analysis was done using Microfit 5.0.
Empirical Analysis

Unit Root Test
The ARDL bound testing approach that is employed in this study does not require pre-testing of the unit root of variables included in the model. However, pretesting was done to determine if the variables are integrated with the highest order of one -I [(1)]. This confirms the suitability of ARDL based analysis.
Bound F-statistic to Cointegration
The results of the bounds test and the critical values are presented in Table 4 .
Page | 18 Table 4 . In all the models, the calculated F-statistic is greater than the critical values. Therefore, cointegration is confirmed in Model 1, Model 2, and Model 3.
Impact Analysis
After confirming the long-run relationship in Model 1-3, the ARDL procedure is used in the estimation of the three models. To proceed with the estimation, the optimal lag length is selected based on Bayesian Information Criteria (BIC), which produced more parsimonious results than the Akaike Information Criteria (AIC) based models. The optimal lag length selected for Model 1 is ARDL (4, 0, 3, 1, 0, 2); for Model 2 it is ARDL (3, 3, 2, 2, 3, 2); and for Model 3 it is ARDL (2, 1, 0, 1, 3, 4). The long-run and short-run coefficients for Model 1-3 are presented in Table 5 .
Page | 20 The regression results for Model 1 presented in Table 7 .3, Panel A and Panel B, show that FDI has an insignificant impact on poverty reduction, in both the short run and the long run, when poverty is proxied by household consumption expenditure. This implies that an increase in FDI does not have any significant effect on poverty levels in South Africa. Although the results were not expected, they are not uncommon. Some other studies (see, for example, Tsai and Huang, 2007; Akinmulegun, 2012 ) also found FDI to have no significant impact on poverty reduction.
However, poverty reduction in one and two past periods Pov1 and Pov1 (2) was found to be statistically significant with a positive sign. The findings from this study suggest that past poverty reduction efforts play an important role in current poverty reduction.
Other long-run and short run results presented in Table 5 Results for Model 2 presented in Zaman et al., 2012; Fowowe and Shuaibu, 2014; Ucal, 2014; Soumare, 2015) . However, in the short run, FDI was found be negative and statistically significant. The results imply that FDI makes the poor worse off in the short run. In other words, there exists a lag between receiving FDI and accruing positive benefits to the poor. These results are not unique to South Africa;
other studies also confirm a negative impact of FDI on poverty reduction (see, among others, Huang et al., 2010; Ali and Nishat, 2010) . Further, infant mortality rate (Pov2) is positive and statistically significant at 1%. Thus, past poverty reduction has a positive spill over effect on current poverty reduction.
Long run and short run results presented in Table 5 (-1) coefficient is 0.14 and statistically significant at 1%, implying that it takes seven years and one full month to get a full adjustment to the equilibrium in South Africa when there is disequilibrium in the economy; and (vi) the regression for the underlying ARDL Model 2 is a perfect fit as indicated by an R-squared of 98%.
Empirical results presented in Table 5 , Panel A and Panel B for Model 3, show that the coefficient for FDI in the long run and FDI in the short run are statistically insignificant. Thus, FDI has no impact on poverty reduction in South Africa in the short run or in the long run when life expectancy is used as a poverty reduction proxy. These results were not expected although they are not unique to South Africa. There are other empirical studies that have also found a statistically insignificant impact of FDI on poverty reduction (see, for example, Tsai and Huang, 2007; Gohou and Soumare, 2012; Akinmulegun, 2012) . Further, the coefficient for life expectancy in the short run (Pov3) is positive and statistically significant at 1%. The results imply that past poverty reduction plays a positive role in current poverty reduction.
Other long run and short run results presented in Table 5 , Panel A and Panel B for Model 3,
show that (i) human capital (HK) is negative and statistically significant in both the long run and the short run; (ii) trade openness (TOP) is insignificant in the long run, and a negative significant impact was confirmed in the short run; (iii) price level (CPI) has a positive impact on poverty reduction in the long run, according to the findings of this study, while in the short run, price level (CPI) worsens poverty reduction; (iv) infrastructure (FTL) is negative and statistically significant in the short run and in the long run; (v) the lagged error correction term ECM (-1) is 0.10 and significant at 1% with a negative sign, implying that it takes about 10 years to have a full adjustment when there is disequilibrium in the economy; (vi) and the regression for the underlying ARDL Model 3 is a perfect fit as indicated by an R-squared of 99%.
Diagnostic tests were performed on Model 1-3 for serial correlation, functional form, normality and heteroscedasticity. Model 1 passed all the tests, while Model 2 and 3 passed the serial correlation, normality, and heteroscedasticity tests but failed functional form. The results for the diagnostic tests are presented in Table 6 . 
Conclusion
This paper has investigated the dynamic impact of FDI on poverty reduction in South Africa between 1980 and 2014. Although the literature on the impact of FDI on poverty reduction is pervasive, only a few studies have investigated the direct impact of FDI on poverty reduction.
The majority of the studies have investigated the indirect impact of FDI on poverty, realised through economic growth. Among the few studies that have investigated the direct impact of FDI on poverty, the results are inconclusive. This study attempted to close the gap by investigating the direct impact of FDI on poverty in South Africa. Furthermore, the study also employed the ARDL bounds testing approach with its known advantages. The study has also used three poverty proxies to investigate the impact of FDI on poverty reduction, minimising reliance on one poverty reduction proxy. The results of this study reveal that when infant mortality rate (Pov2) is used as a proxy for poverty reduction, FDI has a positive impact on poverty reduction in the long run and a negative impact on poverty in the short run. However, when household consumption expenditure and life expectancy are used as proxies, an insignificant relationship between FDI and poverty reduction was confirmed. This applies irrespective of whether the analysis is conducted in the short run or in the long run. The study, therefore, concludes that the impact of FDI on poverty reduction is sensitive to the poverty reduction proxy used and the time dimension under consideration.
